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(54) PRODUCTION OF OZONIZED WATER AND OZONIZED WATER REPRODUCING 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the method and 
device for producing ozonized water capable of preventing 
the lowering of the ozone yield by preventing the 
deposition and adhesion of the compds. of Ca, Mg, etc., 
without lowering the electric conductivity of raw water 
even in a long use in the method and device for producing 
ozonized water by electrolyzing the raw water contg. 
Ca2+ ion and/or Mg2+ ion. 

SOLUTION: The ozonized water is produced by 
exchanging the Ca2+ ion and Mg2+ ion for Na+ ion with an 
Na-type strongly acidic anion-exchange resin to decrease 
the concns. of the Ca2+ ion and Mg2+ ion in the raw 
water and to increase the Na+ ion concn. before the raw 
water is introduced into an electrolytic cell 1 and then 
electrolyzing the raw water in the electrolytic cell. 
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(57) imm 

rtiaot, RlBJ|S|.**(^Ca 2+ ^^-V»a*3«tU5M 



3 i S ? *vr>* 



NaOHdOB* 



[»*3Sl ] c a^^ty^fc^/^it/Mg^^t 
tt^y Sr«5fti- 5 * ✓ ^*Kit*ffi{-*5 
ttH^^vSSSMBIilcJ: 0 Na + ^*^£>f 

[«*«2 ] «ria«»»^tt««J^*fi8i-SN a OH 

LfcN a C 1 ##»-C*WBN a Sl3S»ttl»>r *i"3StM» 
[»#* 3 ] mJlSN a tf-^SSfcWffiSrN 

aC i*SWt*«£U K?f**a»2:J:9fejaufcC l 

N a OHTkglMx.TN a C 1 tKM^M t, 
^LtNaCl TKSffi^HtriaNaSKSftttB^^^SSlft 
WJ91 iff** -5 ^ n ir ^ l*fcf42 

4 ] MnemmoMiwM-eftAi- * n a o h 
co^a^tT ps**as i — 3 ov^-rtt^^ewo^-^^* 

it3SW-*3V^T, Ca 2 M *^£fcf*/*3,fcU<Mg 2 + 'l' 

(CN a SStefcttB-f ^-^JSSl»J!i«r*« Lfc»>f *^3£ 

[»*S 6 ] imBR*MoN«fl|*>b1k 5 tH L*:** 
««r«»a*»«:Rtf-3i:*fc, K*«fttt»«:ttS 
*S*S*Ktt. K*«*T?ay*S*i'SN a c l 

fc*;M-S^R£Rtf\ tt*»tt?t«**l5NaCl 

[1**391 s ] Rem** oMfi«*»bik o ffl l*:** 

Ufclf 5- 7 0>Vvf» tattoo j/V 
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[0 0 0 1 ] 

^T*B** ^ VTKS^it^te^ J: 15* ✓ v*«at3£« IdM* 
Z>i><DX*&>V. C a 2 M t5/£*:teMg 

2 M*v£^tr*£JF>^zk£ LtftfflU, WW**** 

[0 0 0 2] 

RR* MS, ttfe. R*x Rft^-SflMbMa 

[0 0 0 3] *>/^*«:«iti-S*jfet UTfis 

20 3-2 6 7 3 9 0^ 8-134677 

#^^8- 1 3 4 6 7 8-fMSO o 
[0 0 0 4] #i¥8- 1 3 4 6 7 7^#ffl?8- 1 

3 4 6 7 8#icf± % nn&Mizm^^zm&fck it, m 

»e**o«vMM*T?W:ft<* 7kiI*glcV>tt^&*, £ 

jh,ktf>3SR*c*5V*Ttes JPf^^tcc a % Mg^co^S 

RSrtSpTRirftS. 
[0 0 0 5] L^Lft^fb, mfe^JRJH-* 5 

i&zk^ONa 4 , Ca 2+ % M g 2 + *^»«l 
t, iilffi^iMSIKCa, MgW^ft 
(^twR««tt<07KR^«) ^«fttl • f+*L^i-< ft 
5 0 r*tb^k*4fe*sR«Rtt-^H*R*¥RR|^*fU. 

«c*fffl * f+#L^Hare^«itt, «u*«^j: vmm-tz 

rt-C|fc*pr«"C*)S3&s % »SI4:*»fLfttttutf«e>ft 
[0 0 0 6] ±|S#M^ 8-134677 ^tC|H^<7)* 

^ visits® jo v>rfi s mria^SiSffi^s^Sfl?® 

ft**©«fffl- ftRtl&JtUTV^. L^UftdSfo, r 

50 \*thz>&mmt&m<omm -ttm&mft^. *y>7K^ 
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[0 0 0 7] _tfE#P^¥8-l 3 4 6 7 7 

[0008] *iz. ±^<Dm^mx^ mmwic&m 

lf:Na + *^^J:oTKI»««lO****t!ir±Na 

r^*8SS:NaOH*»tfcV^5) • I^NaOH*^ 
tt<0«ttt»IHjHJ:&*. 

[0 0 0 9] — *\ WBB¥ 8-134678 -JHCfi, JK 

«««ft**S6Wc J; 0MH©«*«*rBf 
■C0»-&Ktt\ flR»*jC**nTV^SC a 2+ . Mg 2 + f 

o&i-r * >- filter ^£UM»J§B«-OBfei£ $ixTv^^>(D 
[ooio] U3a*L*3^fo, :o«^8to»^, J^** 

£ it 5 v > 9 #3i* W *ift&£ft 5 C t fc ft 5 o 
[0 0 1 !]£*:, WE»>f^-^2SS5Jft«JIBWtBt-<^^. 

[0 0 12] 

[0 0 13] *fc*»W^<fe0>B««:* ±E*-4n*T, 
«»W^I»a«J^fiE*tLSN a OHzkS«<0*r8bflJ/H 
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[0014] 

3Mfc«JOM***0>C a^^v^itfMg 2 *^^ 
N a a»»ttli>f t>S««IilCi *) N a + 

>f^-^»A*as*fc«, WE««Mtrt-c««^»i"S- 
* d <t «9 * / >-* & mm-t- z> z t * &m t -r z> t> <o xh 

[0015] wttf^o^r, Sufem^«oitii{Rij 

T4«t5Na OH^IICli^OXlTNa C 1 7K*g 
««r£fi£U RtfiSLfcN a C 1 **fK"CffiE*»tt» 
-Y * & 6 ^ n ir * / ^ 

*«Sig*«fe-Cfc5o jffcvM*. WEM*ttli§>f^2*» 

feci" -f ^-^*r*tf**^, «rtE«JHto|»aM(|-Cfe 
^t5N a OH***felPArN a C l **jft«r3ij£ 
U KMttNa C l *«*K-C*(rE3SiW4»^^*^SS 

[0016) tfc, _hERHSr*«;L»^*|gW{r«5 
^*»5SSg«^*3V>T, Ca 2 + >ft^it;/*fcliM 

g 2 m a- ^ tfj^s^TK p t mmmw<D a 

[0 0 17] 3E^s lii^Dxt, h9E«*PW<0»««' 

WNaCl ^SiK^WEB-f^-^ftfflf-VA-rsei 

(c, grEISi^^^lflW^ff^S^Ji^^L^C 1 
f^T*M$tl5NaC l^SSESrttElft-f^^XSllfB 

[0 0 18] ^/clfc, fiUEflt»W<0|»ffifl8^e>*«9a 
»rs*««r»»t, tt»aibfc***S:«»E«W1tO|» 

[0 0 19] 

50 [jsw^^iifi^jgffii ±3fco*D<, 
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a> (d * / >>& & mm-t ztoiz&m £ 

[0020] JH»**«rR««Mt-*Ai-*fflr«c 

[0 0 2 1] #WJ§#&WL* ±K,Q><Dm&&X~Z Ztitt 
®?PI-7k^*^'5«^*>f ^"^<^rtx Ca, MgMS 
r£ft<, Ca, MgOf^^fHi • f+»*B6JhL 

[0 0 2 2] HI 1 ^*58* *S ^7kW&&W.<F>— M<D 20 

^TK^^C a 2+ -r^^*5cttmg 2 + -r^^^N a + -Y 

(9H5NaOH7k««) * s *m-rso 

[0023] mia»^^^as*as8rt^i3v^-ctt, tie 

2R-S03 Na+Ca 2 + -> (R-S03 ) 2 Ca 
+ 2Na + 

2R-S03 Na+Mg 2 + -> (R-SO3 ) 2 Mg 
+ 2Na + 

(R-S03 NafiNaiaS^t^MJI^ 40 
•t) 

[0 0 2 4] ±^XYi, N a a*»tt>f ^ ^SE»»JB 
^ 1 ^Ji: LT^/^ytS^^ii: Lt^oM (R 
-S03 Na) £#-0* 

[0 0 2 5] W»**^**l!J^e>**tt-CV^5N 
|;i<fc flfffclCN a + ^ty^Ca 2 Mt^tliMg 2 + 
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[oo2 6] ^ot, a iu:*^* 

Be**4 Wfc*4fc«r«fffl • W*t5C a 2 + ^ 
*is t Mg 2 M^->nmftl»iF^fc^A$^6mjtc^ 

[0027] miBi»>rd-^3!sai»*c**s*LfcNaa[» 

L*5* s , MLttllCNa C 1 **?KSrii-rw 

So 

(R-SOa )z Ca+2NaCl -> 2R-S03 
Na+CaClz 

(R-S03 ) 2 Mg + 2NaCl -» 2R-S03 
N a +Mg C 1 2 

[0 0 2 8] MiE»IB0>«£fc*WttN a C 1 *«* 
MrEI»«*4^*fi!ti-SNaOH**jK«r*lJfflUT 

&flJffiaS^S6"Cfc*o HI 2, NaiilWtB^t 

[0 0 2 9] B2f±, Wm&l <OH«*4!6*6»DfflL 

K*W9f-*» (HCl) Sr*#S*5#«l 0*r 
Rtf\ R*»9tWaOHtHC 1 0>RJEfcJ:D£ril 
£*l5Na C 1 7K«««T»^^-^S*«P8lC#A-r5« 

[0 0 3 0] B3(t l^«l(7)i^4?5^^^t 
fcN a OH*r'S'tf**«*r*«)5*»9 *:R*t 5 fc* 

-f ^-^W»«S:K*1t9lc:#A+5#ai 1 *RH\ 

R*«9+x-^figstu5Na c i Tkmrnzm-t 

«8l£*A-r5»-Lfcfc<B-C*>5. w<E>£g\ MIStK 
*9tt'4*t5Ca (OH) 2 . Mg (OH) 2 «j£ 

8tTfE*» 9f"Ct*Sh5NaC l*ifi(©rW 

flUc Btria^w^^— i 6<o««t«i"CpHWSE (fft) 

[0031] isl in 2, 3 ^{c^mx^^tcmc^ m-< 
* v^msn 8 mjsu&N a c i **ae*«Ai-5«**fiS; 

tt, tM&£»eLT^S*«S:Rtf\ Be**^b^/u^ 

r*&5 0 cr -Y^-v$^*fR«:»7kif 9{d»Ai"5# 
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ci- -<*>^mmtikz-'&M<D7kw^ fflfrxis 

N a OH^Kg^OtM'Iffl^*^^ tt, BUlEN a OH 

[0 0 3 3] [U4fi, iii4^^^tfcNaOH 
*^£^57k«9£tm££^-> t^TK^^^S] 

[0 0 3 4] i5fl iii4^b6^fflt/cNaOH 

*^£«^67K«9£im££*i^ m^m^M 

m^iizmmzit. -asttNa c i ^^-r^^^^is 
^^ti^TK^ti 3\z.m<m\z'Ltih<Dxtbz> 0 z<Dm\^ 

Il3^^SAU<5Na + ^^-^^^L-CSit)^ 
^tNaOHSSW#U ^iS^CDNa OH*ig 
i^NaCl 7K^^(^J^i-5 ^ t &X$Z><DX\ 
NaCl7K^iO^^f^J:<^5 0 ^CO^, ffj 
iBTMf 1 3K'MnCa (OH) 2, Mg (OH) 2 



[0 0 3 5] B6lt |iat4^P>8DffiUNaOH 
ffiS4^«IRS^r, -g&teNa C 1 fc-frjji-rafca&ttlR 

iz>"iJ— 1 4 k*ffi^/ufH 5 *:3S#Lfct> 
2^^v^T7K«9rt^ii5S*Na OH*SS«:*j| 1 3 

ixtf, n#v2Mi:s^*(:ai#v i im^xu 

(Ci-^>r^T% Na C 1 &mm<D$hmtf)ti:£.f$,<D&W)fc 
4*t5Ca (OH) 2 , Mg (OH) 2 ^KJ^A-* 

*^»«8fc*Ai-S«iK. ffif|B:7>r/u*-l 6<Z>« 

[0 0 3 6] 

Mg 2 Mt^j:r;Na + ^^->-a:^^^^ 

^^Mf2^^->m^«:^»i±rii-<fCo lie** 
"To 
[0 0 3 7] 

mi] 





Ca 2+ 
Cmg/L) 


Mg 2+ 
(mg/L) 


Na* 
(mg/L) 


(aS/cm ) 




1 8. 4 


3. 0 


30. 5 


250 




<0. 1 


<0. 1 


50. 0 


2 60 




<0. 1 


<0. 1 


<0. 1 
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[0 0 3 8] ^ty*^ii> ^ro^^-v-dsfstf 



[0 0 3 9] 

©«#«^o*Ai»fcN a a»»ttisft>r ^^ssft^ig^ 

£oT, iMiiSfTK^tlSCa 2 ^^^ Mg 2 Vt 
^^*AHU(C^5feT*#5^*(-. Na* 

^tc^S-frSr ^*s-e#*co"C, JBfi-TKOttfte** 
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^£r<tT\ RN a OH*««©t8llf!jffl t Plft 1 4 

[urn *&m^&z*^>fcWg&w.<D—m*:7Firm 

[12] «!WtOH6«a-e**i-5NaOH**iK*:li» 
[HI 3] «IWtO|96«*-eferit-t-SNaOH*»«*rll 
[EI 4] «»»O»«ST-±**rSNa0H7K*««:ft 
[ID 5] ttW(0||ttSTt«t5N a OH*»«Srt 
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